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PRR F AC P: 


;i result of tlic* Coiifereiiee li(“M ur Niiiiii Tal in liK)7 for tlie 
iuiproveiiH'iit of Secoiiiliirv Hilueutioii, a eliiss for tniiiiin^' 
teiieliers in Ivlucationiil Wooilwork was started at the lliiflier (irade 
Traitiiiie Colleife, Allaliabail. 

A (Muirse suitable to Indian eouditious was worked out, and, after 
staudiuu' tlie test of two vwirs’ (■x|i(anen!'e, was preserilted liy the 
I'Mueation Department of the Ibiiteil Provinces for Classes II and 
V'llI of AueloVernacular Schools, and, witli some additions, by the 
Si'hool-Leavinif Certilieute Hoard for their eertilieale. This course in 
its final form is set out in <lelail in tliis Isxik. It eonsisis of a series 
of exercises, desii>ned to introdma* the, pn|>il to tool manipulations 
in order of dilHenlty. These! e.xereises, liowever, are not th(! only 
ones which can serve this purpose. On the contrary, llnw art; only 
sneifestive. The teacher shonhl emleavonr to stimulate the inven¬ 
tive powers of pupils by eneonra"ine them to ilesiijn for themselves 
models which can lie executed l>v the prescribed tisil op(!rations. 

'I'Ik! aim of tlie eonrsi' is an educational one,—to fjive dexterity 
to the hand and aecuraev to the eye, to develop self-reliance, to (ailti- 
vate habits of nealuess ami exactness, ami fo train to patience ami 
perseverance. It does not aim at makie^ Isiys mechaniesh it will 
nevertheless, by developing a taste and eOltivating a »re4),ect 
manual work, ’predispose towards industrial’ life Ixtys who wofld 
otherwise swell the ranks of camliil-o^s for clArieal mists. 
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7'IiA iiiitlinr is iii(lcl)r(‘i| ro Mohiirnumil Xiisir llit.siiiii Kliiiii, his 
HHsistJiiit. who fxciMitcd th<‘ <h’!iwinirs, iiml jravo iiijihv vahuihlc pnictirsil 
siiff^estioiiH. lie has to cxiircss liis ohlioafioiis also For General siij<'ges^ 
tioiis ohiaiijcil Ffoiii tile writiiiL;s oF rhi>sc icachcfs who have led (he Wii\ 
ill the develo|)Mieiil oF Manual Itistfitetioii iti l']ti,!,ditnd. 

Ill the .\|>|>eiidi\ |)arlii'iilars are u'iveii reeardiiie the hiiildiiio, 
liiriiishiiiu;, and ei|ni|)|iine oF a Manual Training \\’orksho|). 

A*H. M. 






IjMSSON 1.* 

nfaterials and Instruments for Drawing^. 

'I’ho folli)\viii{' iiialori.ils iiml iiislninioiils an' lU'ia'Ksary : -l’<'ncil, 
I’appi', linl)l)i'i', Riilor, Diviilors, S(‘l.-s(iiian's, I)ra\vini'-l>oanl, lliawiny;- 
])ii!s, 'I'-squaro. 

Pencil, -'rill' best, kinil of I'oiicil to nso is :i fairly lianl one 
(K. or II. 11,). Noatiioss iiitil .•l(•(•llra(•y iIp|i(>iiiI on 
liaviii.« \V('ll-sli!irpi'ii('il pencils. Yon ulioiihl hare 
tin) poidln, one sliarpeneil to .a line |>oint, as in 
I'ig. l(i(i, atiil tlie ot.lier ton Hat '‘cliisel point, ’ as 
in Fig. l{/i'); the foriner is used for marking points 
anil tlie hitter for ilrawino lines. 

Paper. —d’liis slionbl be of 000(1 ipiality, witli 
a smooth surface which will not. peel oil easily 
niiiler the aelion of the rubber. .\ convenietit 
size is lo" x 1 ’2". 

Rubber.' -I bis shonhl be free from ."lit, and 
not so soft as t'l wear away easily. W hen used it 
should be nibbed in one direction only; IT yoi^ 
mb it backwards and forwards you are apt to <«) (>>) 

dirty and tear the paper. '* 

Ruler.—Any t'ood ruler will do, but it wtlf be an advantage to 
have one showin/f centimetres as well as inches, and haviijg the inches 

* \oTK. For crtnv«'iii<*ncf‘ Ihr Im*oU »h info “ Imt tnaj ofiCii|»y 

the clasH for Hovoral losAin 
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(lividod Into' tenths, twelfths, and .sixteenths. Fi^ 2 sliows portions ( 
the front ami ba(;k views of sueli a rnler. 




Kig. 2. 


preeuution to remeniber in nsinji; a ruler is that when a mark or 
measurement is bein.n iiimh' at a particniar |)oint of the rnler, the eye 
shonid b(( plaeo<l vertically over the point. 

Dividers. —This instnmient (Fie. ;i) consists of two sharp pointe<l 
legs hinged together. It is useful for marking on a drawing a measure¬ 
ment of a given lengtii. The measurement is taken by opening out the 
legs so that the points are the reipiired distance apart. Sometimes this 
distance is taken fron^a drifwing and sometimes from the ruler. 



Fig. .2.’ 

Set-Squar^B.— These are shown in Fig. 4. • They are used hm 
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drawing perpeiulK'iilai' liiie«, parallel lines, anil lines at anj>les of 3(f, 



Drawing-board. —A convenient si/.e of board is 20 inclics long and 
10 incites wide. It should be well consirncted, so that it will not want in 
the hot weather. The paper is attached to the Drawing-board by four 
its showti in Fig. d. 
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T-square. --Tlii.-> is ustsl wiih ilie i)ra\viiij'-bour<l, as shown in Ki^. 5. 
Till' T-squaic is moved up and dowti llin Diawin.i'-lward l)y sliding 
the ero.ss ])ieee (ealleil the Slock) Uftainst the Icfl-liand edge of tin' 
Ihawing-hoai'd. 'J’lieri' mnsl he eoni|ilele eonlael between tlie sto(d< and 
the edge of the hfard. 'I'he best way (o Ueeji llie T-s(in:ire in position 
when a line is beini; drawn is sliowj] in Fig. (i. 
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LKSSOX 1'. 

Drawins^ of Lines. 

Exercise 1. — T<> tlmir MrnUjUi linfs of ijil'i'ii leiKjtli. 

I’rocced as follows llie ruler Hal on tin' paper, and, holding' 

it lirinly by the four (in"ers of tlip left baud, in the luaiiiaM' sbowii in Ki;'. 
7, iiitdvc two dots at tlie required distaiiee tipart. The lirst dot should not 
be iiiado at lh<'0 mark, as the ruler is generally worn ;it lh<’(unl, but at 
the 1' or T mark. Tiie peiieil should be held nearly verlieal, its shown in 
the ligiiii'. Ill drawing the line the peneil should be pressed iigaiust the 
ruler only sullieiently hanl to keep the iioini always at the .same distiinee 
from the edge of the ruler. 



Klg. 7. 

lhaw straight lines of the following lengths : — * 

6| inches; incia* ; 4i\j inches ... .Ml in the ilir(>cti»ii of the long side of the 

paper. 

„• ; 4| „ ... All in the diretaion of the short side ftf the 

pajtsr 

3* „ ; 3J ,. *; .uj „ ... All ohlitiuely across the paper.' 
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Exercise 2.— 'I'o draw a numher of tines iM’i'pendiaular to a (jiven line. 
Dniw u line Ali •>’’ lorif; Miuk on it four points Dj, U 2 , J) 3 , 


(4 (J, C 4 



Ki-. S. 

|)i, I 'iipnil. I’liU'o (lie rulor aloni; A13 iunl sli^'litly below it. Place 
llic si't-M|iiai'i' ;i,naiiisi (In' ralcr so tlial one of the cilocs forming the right 
angle almost jjasscs tliroiigli the point 11,. The rnlei’ ami set-s<iuare slionid 
lie lielil as shown in Kig. by placing the liisl ami fourth lingers of the 
left liami on the rnler, ami the seeoml ami thiril lingers on Ihe sct-s(iuare. 



Kig. a. 
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The first ami fourtli fmgci-s will hold the ruler in nosition, ami the 
sec'oml ami tliird (iiiRers, whieli should bo pressed downwar<ls, will exert 
a sli^ihf pull towanls the ruler and so hold the .sct-sipinre iu posiliou. The 
perpeudieular line C'l Ih should then be drawn thrruis'h the point Ih, as 
shown in Kiy. U, the peueil beinfj held in the risht hand nearly vertically. 
To draw the line Cj Ih raise the two finfjers of the left haml from tin* 
set-square, and move the set-s(|nai(‘ by the st'eond linger of the riKht 
hand (Fie. It)) until the edge passt's through the point Dj. The tignre 
shows how *the iieneil may be held when this is bein:> doin'. Wlii'ii tin- 



KIg 10. 


set-square is being moved the finger which moves it should also keep it 
presse<l slightly against the ruler. 

Exercises*— To draw parallel lines gt angles of 30", 45°, and 60° to a 
given line. 



8 


MANfJAf. TRAINIKG. 


as in tin* last (*xfn*is(» iisinj' rln* other (jf tlio sot 

srpiuros as shown in Kii;. II. 








11. 


bxet'cise 4 . I <» ilrmr a nnmher tij lines fniruUrl to (t ifiecti line. 

Itiaw a iiiu* AM (iMy. 11^). Placo ono oil^jn’ of the set-sqnare through 
Iho lino, as shown in Kig. 12. Place the ruler so that anotiier e<Igo of the 
set“S(|uaro lies along it aiul tlnui move the set'S{[iiare along the ruler, as 
in iho previi>us exerei.se. [f the sel-s<|uaro he inovetl in the direetion of 
the arrow < Pig. 12) the parallel linos A, M,. A2 \\, etc., may ho drawn. 
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Exercise 5. —To make a Jujiire formed of ixiniUel and in'ritendicidar 

lines. 

Dniw the yiviMi lij'iires (Kif;. i;> anil l'’iK. 11). 



Ki({. IX KIg. H. 

Note that tlio dimensions of li;{iu’Os are ^liveii in tlio eentio of a 
hroken line which ends in short arrows; the diniension is the distance 
hetween tlie points of the arrows. 
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LESSON 3. 

Drawing of Solids. 

Y'oii mo givoii ii solid (-1" X 3" x 2"), (Fig. lo). I’lace it on tljo table 
ami look at it liorizontally iii the diiectioii of the arrow It, so that only 



Wg. 15. 


the rectangle AFEl) can be seen, and draw this rectangle. This is 
called the» Elevation ef the solid (Fig. l(j). Now look vertically down 
on the solid in the direction of the arrow P, so that nofhiug but the top 
side^can be seen. Draw the rectangle ABCL) which yon see. This is 
called the Plan of the solid (Fig. 16). Finally look at ‘the solid, again 
horizontally but in the direction of the arrow Q,» so that only the 
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rectiingle AHC!F can be seen. Draw t.liis rectangle. 'I'liis is called 
the Side View nf the solid iKig. 111.) 



-~'K 


z‘ 



Plan 


F!(f. 18. 
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We may c.xpreKs this in niiotlier way. Vimr teacher will shmv you 
three black-boards hinged together at right angles (l''ig- It)- 



Fill. 17. 


“ The front vertieal hoard VI’ is onlleil the Vertical' Plane and the 
liorKurntnl board HP is ralle<l the Horizontal /’fane., The teacher will 
place the solid between the planes as shown in Fig. 18. 
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IS 

Iiimgiiio tlio four liorixontul I'dgos of iIk' solid wldidi nro |iorj>pndi- 



Kig. IS. 

nilar to tlio vcrtit^il pliiiio, to ho produced to iiieot it; wo ^ot tlu^ el&ealiim. 
Iniagino tlio four vertical cd«cs prodiipod to iiieet the liorinontal plane; 
we get the plan. Similarly, if we pivsluee thy oilier liori/.ontal edges to 
meet the third black-hoard we get the nde riete. 

All these drawings show only two ditneimions of the solid ; the 
elcmtion shows the length and height, the pian shows the length and 
breadth, and the mle niew shows the height and breadth. It is convenient 
to show in one drawing all the dimensions of the block. Such a drawing 
which will show ail three dimensions, give.s aclear'idea of the appearance 
of the object as a whole. It is calleil a Conventional loometric Projection. 





14 MANUAL TRAINING. 

'I'o (Irniv !i (^iiivftiitioiial isoiiiptric piojectinn of tlip hlook prf)cee<l as 
follows; -- 


|)riuv a liorizontal lino AB (Fig. 111). 

M 



At, any point 0 draw linos 0|) oacli making an angle of .W with 
the liim AB. Jlark off a distanee (’!•’ on (.'ll of length 4" (the length of 
tlio Ijhx'k) and on (iR mark off f'(} of length X (the width of the bloek). 
.\t F, (f, (1, clraw Fll, ffK, (IF, eaeh of length 2" (the height of (he 
hhxik) and all perpendieular to AB. .loin IlK, and KIj, and draw MM 
parallel to KLand l<M parallel to KIf. The figure yon have now <lrawn 
is the foiiveiilioiial isoiiiftrie projection of the solid. 

Etceroiie 6 .—Make a ilrawing in coHrenlionat immelrie projetiion 
of the name hloek staniiinq on ile end. 



A\^(X)D-AV'( )1{K 
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LKSSOK 4. 

Tools used .—Jock I'lnnc, 7Vy/Si/iunr. 

Tool Manipulations.—/'V k-c I'loHiiKj, Eihjc l‘l<uiiii'i. 

Jack Plane. —This is a lodl hir niakini; a roue'll surface cif wood 
even. I'ii;. -•* slinws the "('iK'ial a|)|)eaiaiii'e nf llie .lack I’laiie. Il is 
all all Hi" hiM^', - u iile, and .‘5" deej). 



Fig. 20. 


Examine your plane. Notice espeeially the knob, lliroat, irons, 
wedpe, and liandlf. Turn the plane over and notice the flat sole, dnd 
the cutting iron prgjecting slightly from the mouth. Now you will take 
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your plane to pieces. Ifolil it as ahoivii in Fig, 21. (Notice that the 
plane is held hy the lingers of the left hand,} Hold the haimner in the 


< 


Kig. SI. 


iigh\ Imnd and give a few sharp.tapson the knob of the'plane; thus the 
wedge is loosened. Put the hammer down and takesout the wedge and 
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irons. Rxaniino llie irons. Tliey consist of .-v cntlinK-iion and a cap-iron 
(Fit;. 22.) 



Tlio oliiof lisp of tho oap-iron is to provont tlio wood from splitting 
hy tinning tlio slmving nsido and liroaking it as soon as it is cut front 
tlio wood. Kig. 23 shows liow a sliaving istiirnod aside by the cap-iron; 
as the lower opening of the tliroat of tlie plane is narrow, the shaving is 



broken as the plane moves forward and the broken shaving passes out 
through the throtSt. Notice that the edge of the ftntting-iron is about •ff" 
below the edge of the cap-iron. Sometimes it will be necessary for yon 
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SO 

til iinscrew tim (!!i|)-iniii fniiii tlii> (>iilt.iiii;-iriiii in order to simrpen the 
hitler; you will then priwd iieeorilinj' to the directions given in the 
Appendix. 

'I’o rephico the irons, hold the plane with the left hand, as shown in 
l'’ig. 24. 'I’ho irons are inserted in the throat nnlil the enlling edge 



limjivts from Hie sole a distance cipial to the Ihiekness of the shaving 
ixaininnl. (Von will lind it easier to begin hy taking off very thin 
shavings). It when yon are inserting the irons yon place the first two 
lingers ot the left hand at the month ot the plane, 'you will bo able to 
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jiullif l)y fi>(>liii<; till' oiiMiiii' wlu'llior it is sli;ii;<li(. ;iiii| projccliiijr to 

the fii'lit Tlit> lliiiiiib i)f llii> It'ri liand sliiiiild l)(> ih-cssimI on llio 

irons to knnp lliinn in position wliilo the wcd^'o is insmlfil with tlio rijrht 
hand and drivoti in with tho haninior. If, aft(>r thc> W('i|>>i' has hivn 
driven in, too nineli of the enttino (■il^'e appears helow the sole, a tap with 
the lianiiner on the ktioh will eanse it to ») hack, if, on the other hntid, 
too little of tlie ed^'e shows helow, tap the toi) of tin' iron with the hainnn>r. 

A tap with the hammet. an edf»e of tin' iron will set it rioht if one 

corner of the enttino edi;e is lower than the other, \fter .itiv of thesi' 
adjnstineiits, the weilee shoidd he ti;,dit<'n<>(l. 

Try Square, This consists <d'a tvetanoidar steel hlade lirndy lixe.l 

lit ri'ihl iliKih’.t into a hard pie<'e of woo.l (e.dled the •vtocA’) ( Kio L’.'i.) 



log. 2.-,. 

It is used f.ir drawinjj lines at ri<>ht anjjles to an eiloe of a‘hloek 
of Wood or in testing winnhor two edfjes are at rijjht aiijjles. 

Exercise 1. -To plmic a Hide ami Iheedtjes of a Idoch of loood,. 

You are ttiven a hhxsk of wiiod (ahout I2''x J"i;itnl art* required 
to piano one side jyidtw'o cilsjes, so that the ed>{es will he at right angles 
to the side. (Of the six surfaces o£ a hloek, there are two at the ends 
atid four others. 0£ these four, wo call, llie hroad oties s/V/e*, ainl*the 
narrow oties edijen). • 
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(n) To plaiii’ a wh',. —I’liioe tlif“ wood on the [)ench against tlie stop 
and hold the plane ns shown in Fig. 2(i. Notice that yon innst stand 



loK. ill. 

hehiinl the plane with ijic fee* apart, and that the handle is grasped (irmly 
with the right hand, while the left hand presses over the knob of the 
plane. Push the plane forward, using the arms only (not the trunk of 
the body)? .\t the iH'ginning of the stroke press the front of the plane 
(irmly down wjth the left hand, hot, as the plane moves over the woofl, 
reletise this pressure, anil f;riidnn//y/nerert.«e t/ic preiMttre on the other end 
of the plane, by the right hand. The plane should be moved in the 
direction in which the fibres of the woid run, calltil the grain, and 
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on the I'eturn Htroke slioiihl he lifted oil llie wooil. 'I'lie j)laiiiiif; should he 
L-ontinued until the surfaee is level. The surfaee is tested first hy the eye 
and then by placing the steel rule‘^ across the wood in dilferonl direeti(»Ms. 
and holding the woixl and rule up to the light, as shown in Kig. 27. 


\ 


27. 

When the surface is true it should he tnarkeil iSee Kig. 28' to 
distinguish it. The plane)! face is called the face side. It is useful also to 
mark with an arrow )in one face of the w(M)d the <lireetion of the grain. 




rMct S'Ot- 



F* Act E.nac 



• Wff. 28. 

* XOTB«—>The fit#el rale is divided into tenths of an inch on one ed^e, and into 
sixteenths on the other. As it Ik made of steel it does not wear away easily or lose Its 
shape; on thia acconnt It may be uaed as a “ straight edge." 
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(I)j Til iiliiiie nil edije. -I’lacii tlic wooil in flic vice, as slioivn in 
Kiff. i'.t. The plane is used as hefine, lint the pressiife oti the IVont is 



Fig. 2tl. 


applied only by the lliiiiiili (if. the left hand. The linaers are allowed 
to move along tile face siile in order to steady the plane. In order to 
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li-st vvlietlicr the edge is plane ainl at rij'lit angles to the face side, ust* 
the try scpiare, as shown in Kig. 30. 



Kig. 80. 


W'heii the edfie lias been planed it is called 4he face eilfe and is 
marked by continnyig the mark on the face side fSee Fig. 28). The direc¬ 
tion in which the grain runs also should be marked by an arrow head. 

For further practice in planing, plane the other edge of the wood 
so that it will Ije at ilglit angles to the face side. 




26 


MANUAL TRAimi^'G. 


LESSON 5. 

Tools used .—Marking Gauge. 

New Tool 1lla,mgu]a,tion:--(jaugiinj. 

Harking Gauge. This is nspil for inakinK lines on wood parnllel 
to ono edi;e. It consists of four purls : A, the stem, (Fij^. HI) wliich |ias,ses 
through the stixik, 11, to which it nniy he lirrnly li.Ked in any position hv 






I) 



^’ig 81. 


the thumb sorewO; near the enii of the stem is the spur l», which is a 
sliort piece of steel, sharpened to rule lines on wood. 

Exercise 2.—Jo mark finra on a hloek of wood hij mean/t of the mark¬ 
ing gauge. 

On the piece of wood, of which in fiCsson 4 you planed a side and 
edges, yo\i are requirf-d t<i draw lines on the side and on an edge. 

(a) To draw lines on the side. —Hold the marking*gai:ge in the left 
haiul by the stock with the stem passing between the first and second 
lingers, and, having loosened the screw, adjust the spur to a distance of 
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3J' from the stock l)y tiippiu,!* one oiul of tlie stem on tlie boiicli. Pij}. 32 
shows how the mljustmeiit is finally maile. Tigliten the screw. 



FiK. 82 . 


Set tlie end of the wood against the bench stop, so that tlie grain of 
the wood is running towards the stop. Place the face of the stoclc against 
the edge of the woSd and then press the pin slightly into tha wood. The 
line is marked by. pushing the gauge steadily along the wood, wilh.the 
pill at a slight inclination towards the direction in which it is moving. 
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Notiiifi how the wikkI and gauge arc lielcl (Kig. 33). Wlien the line is 
being drawn tlie atiK^k slionld be in eomplele. contact with the edge of the 
wood 



Fig, •l.'l. 


‘Draw other lines adjusting the 

3',2r, 2 K. 2 r, if'.ir, I’.i". 


giinge to the following distances : 
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(?/) To ih-air line.'< on on t’dije. — I’laco the wood in the vice, (Kig. d4). 
I)raw 4 lines on the edije J iipai'l. 'Phe lieiire sliows how tlie hands are 
placed, so tliat a line may he steailily drawn. 



Fig. 84. 
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LESSON (). 

Tools mei.—Mdrkiiui Knife, Smimlliiinj Plane, Tenon Haw, Jack 
Plane, Tiy Square, Marking Gauge. 

New Tool Manipulations.— with Itnife, sawing with tenon 
satB at right angles to the grain, end planing. 

Marking Knife.— You will use this knife to mark lines on wood. 
It consists of a bliide of steel (itte<l into a handle. The blade is oblique, 
(Eig. 35). 



Ki(t. 36. 

Smoothing Plane. -The gcmeral shape of this plane is shown in 
Eig. .‘ 111 . being only about H' long it is useful for planing short surfaces, 



Fig. 86. 


such as the ends of a [irisin. I’lie irons, wedge, and tlie throat, etc., are 
the same in principle as in tlie .lack Plane, but the .Smoothing Plane, being 
small, can be pressed ilown more firmly than the J.ack Pjane against the 
surface of the wood. Also the edge of the cutting iron of tlie Smoothing 
Plane, unlike that of the Jack Plane, is straight, and so does not make 
sliglit grooves in the surface of the wooil. It is therefor^ used for making 
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a smoDtli surface. For sharpening the cutlins; iron of the SnioothinK 
Plane, see the Appemlix. 

Tenon Saw —This saw is shown in Fio 'M. Notice tlial tlic teeth 
of the siiw are not in tlie same line. They are bent alternately in ojtposile 



Ki(t. .17. 

ilirections. This is calleil llie “ set ” of the saw. The object of the s(>l is 
to enable the teetli to clear a space, <'alle(l the cli'ovain'c, for the l>la(le of 
the saw i Fie. .‘hS), Pupils shonhl not try to sharpen iheir own saws; the 
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operation is a 'lillicnlt otic ami, shonhl pupils attempt it, they will probably 
only make their saws more blunt and perhaps ptsrmanently injure them. 
The teacher shonhl take some lessons from an experienced meelianie on 
saw sharpening, and, after he has practised with an old one and aetpiireil 
skill, he will be able to keep the saws of the pupils in good working con¬ 
dition. Until the teacher acquires this skill the saws shonhl be sharpened 
by a mechanie. They should not require sharJJeniiiig more than once ^ year. 

Exercised. —To nuike a rectauijnlar prwm and to cut from it a 
numher of hloekx of equal dimeiisioim. 

The piece of wood given to you to work from is about 12" x 2J" x 1". 

You are required first to make a rectangular prism X 2" x J". 

Plane a side and an edge at right angles to each other, as in Rxen- 
cise 1, and mark tlw?se. 
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To make the wood the retiuived thieknesa. -Set tlie murking g^uge 
to J', and mark a litjo (jii the face otlge at this ilistaiice from tlie face side. 
Turn the other eilgo uppermost and mark it in the same way. Now plane 
the hotpmi side of the wood to the depth of the gauged lines, and test it 
hy the steel rule and try-squar(3 t(j see that it is a [)lan 0 surface and at 
right angles to the face edge. 

To make the wood the eeiitdeed toidth. —Set the marking gauge to 
and mark a line on ilie face side, at this distance from tlie face edge. 
Turn tin? wooil over and mark a line in the same way, on the <»pposito 
side. IdaiM* the se(;ontl hmg <‘dgi* of the u’o<mI to the ih'ptli of these 
gangj^l lines, and test hy the ny-s((iiare lo sec^ that il is a plane surface 
and at right angles to the face side. 

To make the wo<nl the w/a/Ved /c/n/Z//. -rsing tlie try-sijuare and 
marking knife draw a continuous Title at right angh*s to the e(lges, about 
J" from one end. Kig. ‘ID shows how this is done. The try-.S4|uare is 



Kig »U. 
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held lirinly utcaiiisl tli<? wnoil ami tlio line is drawn l)y liolilinj; llio knife 
like a pen and making tlie iMit with tlio point of the knife. Now phieo 
the wood in the viee and plane it down to the line by using tin' smistth- 
ing pliine. Kig. 10 shows how the sinoitthing pltine is used. In order to 
prevent the plane bn'aking the (>dge of the wood when letiving it, ti gmsl 
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plan is to plane aiiotN'r piece of wood Itlie piece tised in Exercises 1 and 2 
would lie suitable) close lip against the piece being planed. The other piwe 
of wfxid should be of width not less than that of the piece being planed. 

By means of the ruler, try-square, and marking knife draw another 
continuous line round the wood, at right angles to the edges, at a dista^ice 
of O' from the planed end. Fig. 41 shows how this iiieasiirement should 
be made. 
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Vig.U. 

Siiw olT llic piii-liiiii "f vvdcil pi-njcclin.i' licyiiiiil tlic line ilnnvn, 
iimkliiK till' siiw-ciil iilxiiif ; from tin' ri«lM side of this line. The e.'iMii i" 
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(if wood is left to 111' Illum'd off with the simiotliiiig |)hiiu' (si'o IkiIow). [ii 
iii'dor to saw oil tlic iirojcctiiitr poition you iisi' the hinidi liooh. 

'I'he heiieh liook consists of a slah of wood (ahoiit !•" X (1" X I")With 
two pieces (al)out I)' X li" X 1) screwed on opposite ends {l‘'i«. ll’). 'I'he 
ohject of the bench hook is to enable one to hold a piece of wood in 
position while sawing it. It also prevents the saw from iniuring th(> 
bench. The drawing shows how the bench hook is placed on the liench. 
The bench hook may also be fastened in the vice as shown in Fig. l.'t. 
The forefinger of the right hand is (‘.xh'iidi'd and pi-e.ssed against the side 



Fig. 
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of the saw, wliich is liohl upright. The wooii is held by the left hand, 
whose forefinger guides the saw when comniencing to out. 

Begin by making a light pulling stroke on the end of the wood 
furthest from you, and follow this by a light pushing stroke. The first 
cut should be made with the further end of the saw held in position 
(I) Kig. 44. 
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Gradually lower the saw until position 2 is reached. Do not press 
on the saw, but use a light stnike; the saw will then make its own way 
through the wood. Now, using the smoothing plane, plmie the second end 
down to the markeri line, as in the ease of the first end (Fig. 40), The 
teacher teill now examine the prim which you hace made. 
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['"or fiirtlier prnclico in sawing, draw fi continuous lines roumi llio 
w<x)d at distance of 1" apart, and saw olT from (lie wood (i sinnll prisms, 
l"x j"x2". After cutting each piece, test witli the try-s<piare to see 
wlietlieror not yon liave made a eut at riglit angles to llie edges. 
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LKSSUN 7. 

Tools used. - .lack I’lane, Try-siiiiarc, Marking (laugc, Marking Knife, 
.Sinnolliing I’lane, Tenon 8aw, 

Excercise i.—Sr/uuir h-hm. 

1 lie teacher liaa a few coni|)lelo(l niodelH* of what you are to make. 




c 

*Tho teacher will hare DO diffiettUy in providing rlaits morlWx after the course baa 
been going on for a year, as he may keep for thin purpose the models made by his 
JIrst year's claims, 
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We sliall call these class models. First tiike ineasureiiienis from one 
of these models and make a rouoh dimensioned sketeh of it. Now yon 
will Work entirely from yonr own <lrawinKs, except when you are in a 
dillieulty, when you may refer to the completed model af^ain. 

From your rou"h sketeh make <'areful fidl-size drawing's (elevation, 
plan, side view, and conventional isometric sketch I of the inoilel (Fi^^. 4.')i, 
'I’hc drawinsj is said to he full-size when its dimensions are the actual 
dimensions of the model. (l)o not take any im'asuremimts from the 
drawing's in the hook as these are not full-size.) 

'I’hese are yimr irorkiiuj drair.iuijs. Fsin^ these as a Riiidi', yon 
;ire re<|nired to make from the piece of wood snp])lied to you a prism of 
the dimensions ftiven in your drawin>{. 

The model is made in the same way as the prism of K.xercise 3, but 
when linishe<l will he in section ii.e., wdien cut a(rross perpendicnlar to 
its lenttth at any point) a perfect scpiare. 

NfFTK. - You will krc'p (IiIk and all futiiro iikmIoIk wliitdi yuw iiiuko. Wlim you liavo 
complotod a mmlol put a lalxd on it and writr on Uio lalxd (Uyoni- naiiio; (2i tlic tirno 
takon (ifk hoiii's) in iiiakini^ tlio modol. Tin* toaolior will initial tlio lahol, if lio tliiiikH 
that tlio work is sat islaritiry. lr tin* work is not satislai'tory you must n^iM'at tlio t'xort'iso. 
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LKSSON s. 

Tools used..I.irk I’hmc, Trv-,s(|ii;iii', Miirkiiif; (luiiyc. Marking 

Knil’o, TVniin Saw, Smoolliiiig I’laiic. 

New Tool Hanipalation. ^ainiiuj milh Ickoh miv with the (jraiii. 

Exercise 5. -Ilcdanfjiditr I'rmn with lowjitwliiiat and tmii.icerne 
MIW Oulu. 

^lai ari' given a |ii(‘o(‘ nf waoil alHMil lz!“x',’,[ 'x I" and arc re(juireil 

U) make .. it a model similar In tliat of tlie (dass model, wliioli is a 

reetangnlar prism wit,li saw cals to given depllis; some of tlie saw (Mils 
are parallel lo tln^ lenglli of tln^ wood (longilnilinal) and others are made 
aei’oss the wood ftransverse). .Mitke sketches ol one of tin* class nntdels. 
Then make earefni fnll-size working drawings (Fig, Itij. 

.Make a recUangiilar prism of the dinnntsions givi'ii in yonr drawing. 

•Mark with pencil, using the try-s<piare, tiiinsverso lines till round 
the prism at a distance of I’ from each end; these are guide lijies show¬ 
ing to what depth the longitudinal eats have to he made. With tin? 
gauge, mark lines on each side of the prism at a distatice of I.] ' from the 
face edge, tlo over these lines with pemdl, using tin* rider to guide the 

..hi. These are guide lines showi’ig to what depth the transverse cuts 

have to be made. .Mark out the longitinlinal lines with the gauge at the 
distance apart shown in Fig. Hi, hut, in order that they may he easily .seen, 
go over them afterwards with the pencil, using the try-square to'guide 
the pencil. .Mark out the transverse lines at the distance apart shown in 
Fig. •}(), using the try-sqnaiv and marking knife. Go over them with the 
pencil. .Ml lines should bo continued round the edges and markeil on 
both sides of the prism. Place the wood in the vice and .saw along the 
marked lines to the depth of the guide lines. 

Finall.v, smooth dowti the rough edges of the cuts by using the 
amoothing plane. 
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LKSSON 9. 

Tools Bsed.—BcKei, Sereiv Drimr, Jack I’laiie, Tiy-Kquare, Marking' 
Knife, Marking Gauge, Tenon Saw, Smoothing I’lane. 

New Tool Manipulations. —Use of heed, use of .se.eew-drieer, sawimj 
ihroutjk a face oblifiuely to the yruin. 

The Bevel. —This tool (Fig. 17), like the try-square, consists of a 
Hiock made of Iianl W(kmI, and a steel blade witli parallel edges, lint, 
unlike tiie blade of tlie try-square, tlie blade of the bevel can be adjusted 



at wiy angle to the slock, h is used for drawing Unos inclineii at 
diiferent angles to an edge. The blade of the bevel has a slot in it. 
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By loosening the screw at the end of the stcwk tlie blade can l)e adjusted 
to any angle, with the screw in any position of the slot. When the 
adjiisttnent has been made tlie screw should l)e tightened so that the stock 
will grip the blade lirtnly enough to prevent it moving. 

Screw Driver.—The shape of this tool is shown in Fig. 48. ft 
(MMisists of a handle made of hard wood, anil a steel blade, it is used 
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for driving in screws. The blade is shaped like a wedge so that it will 
fit into the groove on the head of the screw. The screw is loosened or 
tightened by turning the handle of the screw driver and at the same time 
applying a vertical downward pressure. 

For particulars reganling the sharpening of the screw driver, see the 
Appendix. * 

EzeroilS 6 .—Reetangtdar prism with oblique mw cut*. 

, • 

You are given a piece of woofl about 12" x 2J" x 1" and are required 
to make from it a fectangidar prism with saw cuts inclined at 60° to the 
edges (Fig. 49). Make sketches of the class model and then make mrrk- 
ing drawings. (Fig. 49). 
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Make a rectangular prism of dimensions 10|'’ x 2" x J". Using tlie 
try-square and pencil, mark points along one edge of tlie prism at distances 
14 ", 2", 2i", 3", 3Ki 4" from each end. These marks give the positions 
on the edge from which inclined lines will be drawn on the wood. Ijoosen 



Kig. 60 . 


the* sciwv of the bevel. In floing this the bevel shouhj be placed flat on 
the bench and the screw driver held vertically {Fig. 50). 
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Spt the bevel to an angle of 0(1° by means of the set-sqnare (Fig. 01). 
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Now draw the inclined lines from the points on (lie eilge by meatm 
of the bevel and markitig knile, the bevel being used like the try-sqnare. 
On over the lines with pencil. Using the marking gauge, liraw a 
line along the middle of each edge, and draw from the points on the edges 
vertical lines, by means of the try-H<inare and marking knife, to meet this 
line. Go over these vertical lines with pencil. Place the prism hori¬ 
zontally in the vice and saw along the inolined lines down to the lines 
ganged on the edges. 
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LKSSON 10. 

Tools xuti. —Fwmcr Chisel, .lark Plane, Try-sqiiare, Marking Knife, 
Alarking (iau>{e, Tenon Saw, Sinootliing Plane. 

New Tool Manipulation. —Horizontal ehUelling across the grain. 

The Firmer Chisel.—'I’liis consists of a steel blade fitted into a 
wooden handle (Fig. oS). The blade thins towards the enil, which is 
shaped like a wedge, and is used for paring wood, when the plane could 
not he conveniently used. 



Fig. 51 Fig. 68. 


The teacher will separate the handle of a chisel from its blade and 
show you the “ tang ” (Fig. .5.'3) which keeps the blade from turning in the 
handle, and tike shoulder which prevents the handle from splitting when 
it is struck a blow with the hammer. For particulars regarding the sharp¬ 
ening of chisels, see the Appendix. 
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Exercise 7 .—Wooden TaUem lo). 

Make sketches of the class model ami then make working; drawings 
(Fig. 54.J 



Fig. bi. 
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You aie giv(*ii a piece of ..I about 12" x x I". Make from it a 

rectangular prism of iliiueiisioiia U" X 2" X |". Using tbe marking gauge, 
draw a line on the face side at a distance of 1|" from the face edge. Draw 
another line similarly on the opposite face. These lines give the depth of 
the three vertical cuts through the face edge. 

Now draw on each face two lines at a distance of from the face edge. 
These lines give the depth (1.1') of the two cuts tlirough the other edge 

Using the try-square and nnirking knife, mark out on the two faces 
ol the wooil and on one edge the outline of the three cuts*through the 
face edge. Similarly mark out the two cuts through the other edge. Go 
over all these lines with the pencil. 

I’lace the wood in the vice and saw along these lines to the required 
depth. The cuts witli the siiw must be maile so that the “ clearance ” will 
be entirely in the wood which is to be removed. 

The rectangular portions ol wood between the saw cuts must now be 
removed by means of the lirmer chisel. T’he W(X)d should be firmly fixed 
in the vice (Kig. oo.) 



Vtg. w. 
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Hold the chisel, slopiiiR slightly towards the hniidle with the bevelled 
edge uppermost; the right hand should grasp the handle and the left 
sliotdd grasp the blade (Fig. Jw). 

Uemove the wood by pushing the chisel steadily forward, (hit off 
thin pieces of wood at a time, and be careful to keep the left hand away 
from the cutting edge. 

In removing the wood cut away more from one side than from the 
other; thus,* when yon have got down to the ganged line on one side the 
wood will slope np from the line to the other side as shown in the sketch 
(Kig, ")(!). 'I’nrn the wocmI round and cut fnnn the other side. Finally 
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make the bottom of the groove flat by paring with the chisel held 
horizoutally by the right hand and guided by a finger of the left hand. 





50 


MANUAL TUAININQ. 

LKSSOX 11. 


Tools used. -Kirtnor Cliisol, .lack I’laiii’, 'I’ry-sqiiaio, Marking Knifp, 
Marking llange. ^l\*non Saw, .Simxitljing Plain*, llert’l, Snrow llriver. 

New Tool Manipulation. UlnrhouUil dilsdlimj ohluiudii lolhcijrnin. 


- 9'---1 



Figure 37. 
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Exercise 8. W'ikkU'ii l‘atifni (/>). 

Miiki' skelclies of the eliiss moilel iiiiil then make wni kinj; ilra\viiij<K 
(l‘'igure 57). 

Vou are given a piece of woml alxml li"x2'|"X 1." .Make from it a 
l■^>(•tangnlal• prism of ilimeiisions !)'x;J"xJ." liv m('ans of the hevel, 
marking knife, pencil, ami marking gauge, ilraw the onllineof the ohliipie 
cuts ; in doing this, proceed as in F/xercise (1, but, work to the dimensions 
sliown in your drawings. 

Saw along the pencil lines to the depth of the lines ganged on the 
edges. Now chisel out the waste wood as in Exercise 7 ; yon will have 
to use a chisel smaller than the one used in that exercise. 

Figure 58 shows the position of the hands during the process of 
chiselling. It will be seen from the lignre that (he lingers are protected 




Fig. 68. 

from the edge of the cliisel by the wood ; nevertheless great care lyiist 
be taken that the chisel does not slip and cut the fingers. 


ca-sj 
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LESSON 12. 

Tools nsed. —Firmer Oliisel, .lack I’lane, Try-sqiian!, .Markiii^j Knife, 
Marking Oauge, Tenon Saw, Smootliing Plane, Ifevel, Smew llriver. 


tLF.V/ATION 



/ pl/\n / siDEVyifc:v\ 





Fig. 60. 
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Exercise 8. W'ikkU'ii l‘atifni (/>). 

Miiki' skelclies of the eliiss moilel iiiiil then make wni kinj; ilra\viiij<K 
(l‘'igure 57). 

Vou are given a piece of woml alxml li"x2'|"X 1." .Make from it a 
l■^>(•tangnlal• prism of ilimeiisions !)'x;J"xJ." liv m('ans of the hevel, 
marking knife, pencil, ami marking gauge, ilraw the onllineof the ohliipie 
cuts ; in doing this, proceed as in F/xercise (1, but, work to the dimensions 
sliown in your drawings. 

Saw along the pencil lines to the depth of the lines ganged on the 
edges. Now chisel out the waste wood as in Exercise 7 ; yon will have 
to use a chisel smaller than the one used in that exercise. 

Figure 58 shows the position of the hands during the process of 
chiselling. It will be seen from the lignre that (he lingers are protected 
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from the edge of the cliisel by the wood ; nevertheless great care lyiist 
be taken that the chisel does not slip and cut the fingers. 
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Saw through the edges along tlie lines wliicli mark the boundary 
of the cuts. In <loing this do not hold the saw verticfilly, but inclined 
to the edge of the wood at the same angle as the lines. Place the wood 
in the vice as in K.wreise 7, and remove most of the waste wood by hori¬ 
zontal eliiselling, funt using a narrow chisel and then a wider one as the 
opening gets larger. When nearly all the waste wood has been removed 
lay the wood Hat on the bench hook (Kig. 00). 

flolding the chisel vertically by the first two fingers and the thumb 
of the loft hand, as shown in the figure, remove a small piece of wood 
at a time until the gauged line is reached. 
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l-KSSON IH. 

Tools used. -Kiriner (lliisol, Jack Plano, Try-stmare, Mnrkiii>t Knife, 
Marking (range, Tenon Saw, Smoothing Plane, Pevel, Sc'rew Hriver. 

New Tool Manipulations. —O/mm/eriii;/ iM plain’ iM the tjraiv, 
ahamjerinp with fhisel aeros.i the grain. 

Exercise 10.— Rhomhm with ehnmfered edges. 

Make sketches of the class model. Notice that in plan the model is 
a rhomhiis, that is a parallelogram with four equal sides. Notice too that 
the face side and the four edges do not meet in four lines hut in four strips. 
These are called chamfers. They are surfaces whicli are eqiially inclined, 
al an angle of 45', to the face siilc and edges. Chamfering is a simple 
means of ornamentation in wood-work. 

Make the working drawings. (Fig. 61). 

(Yon need not make a convenlional isometrie drawing.) 

You are given a piece of wood JJ" x 5^" x I". Notice carefully how 
the grain runs. Plane two sides and one of the edges parallel Pi the grain. 
With Wie bevel, mark oot'on the two planed sides and on the planed edge 
two lines at an angle of (!()'', to tlie fiice edge and 6" apart, i Fig. 62.) 



Hg. Cl 
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Saw off the waste wood A ; the saw sliould ho made to move in the 
roante wood about 5" from tlie litio drawn by tlie bevel. Similarly saw off 
the waste wood B. Remove the small portions of waste woo<l, left after 
sawintt, by planing down to the lines with the jack plane. Now yon have 
a piece of wood sha])ed like that shown in Fig. (1.3. 



To complete the j-homl?iis draw a tine on both sides of the wood ; 
this line is shown dotted in the figure. Plane oil the piece G. The piece 
of wtKxl is now, in plan, a rhombus. 

The chamfering*of the four edges of the face side still remains to be 
done. First mark out four lines on the face side, each being at a distance 
of Jt from the line in which the corresponding edge meets the face side. 
Then draw four lines on the four edges, each of these also being at a 
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ilistance of from the line in which the face side meets the e<lge. 
These lines are shown dotted in Fig. 64. 




The tliumb gauge is a small piece of wwd, with atone end a notch of 
the depth (}') "f the chamfer. Each pupil dhould make his own thumb 
gauge from teak wood. In using the thumb gauge fix the wood vertically 
in the vice. Place the point of the pencil in the angle formed by the thumb 
gauge and the face side, and, holding the pencil nearly at right angles to 
the face side, draw the gauge and peneil together along the wood. Fig. 64 
shows the position of the wood, gauge, and pencil. In this way drew^all 
the lines on the •face aide and edges. The thumb gauge is used in pre¬ 
ference to the marking gauge, as the spur of the latter would make a 
9 
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vertical cut into the wood, and so would prevent a clean intersection being 
made between the chamfer and the face side and edges. 

To chamfer the two edges parallel to the grain, i.e., edges (1) and (2) 
of the plan (Fig. (il), use the smoothing plane. Place the wood in the 
vice, and holding the plane at 4.''P to the face side (Fig. (Mi) plane in the 




Fig.««. 

direction of the grain until you reach the two boundary lines of the cham¬ 
fer. While planing you should take strokes which go the whole length of 
the wood anti should hold the plane so that the two boundary lines are 
reached at the same time; the plane should be guided by the left hand 
which should also keep it pressed down on the wood. 
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To chamfer the two edge.i aeroae tJie grain, i.e., edges (3) and (4) of 
lie plan (I<ig. 61), place the wood in the vice and remove thin ahavings 
iv means of the f" firmer chisel. Fig. 67 shows how the chisel should be 
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held. The cut should be commenced with the right .hand corner of the 
edge of the chisel, which should be pushed forward by one hand, while 
the other hand should gradually push the blade across th4 wood until 
the left hand corn'er of the edge is reached. Continue removing s little 
wood with each stroke until the chamfer boundary lines are reached, 
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LESSON 14. 

Tools osed. —Tryiny Hane, Ilavmer, Mallet, Firmer Chisel, Jack 
Pliiiie, Tiy-squaro, Marking Knife, Marking Gauge, Tenon Saw, Smooth¬ 
ing Plane, Bevel, Screw Driver. 

Now Tool Manipalations. -Ferticaf ehisellimj obliquely to the gruin, 
Maying. 

Trying Plane.- - Fig. (i<S shows the shape of the cutting iron of the 
Jack Plane. 



Kig. 68. 

It is obvious from the jihape of this iron that a Jack Plane cannot 
produce a perfectly smooth surface ; the plane will make in the surface a 
number of very shallow grooves as shown in Fig. 69. 



n«. w. 
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The Trying Plane iliffeit) from the .laek Plane cliielly in haviiiK a 
cutting iron nliapeii like that in Fig. 70. 

It is therefore possible to proihice by 
means of it a more true snrfiu'e thait when 
the Jack Plane is used. .Vlso the Trying 
Plane usually has a longer body an<l a wider 
iron than the Jack Plane ; it is therefore 
luori' reliable than the latter in removing 
irregularities from the surface of the wood. 

It is used for linishing woi)d which has been 
planeil tirst by the Jack Plane. Its iron 
should never be set at more than it". In 
the following and all future Kxercises you 
should tinish the smiH)thing of surfaces with 
the 'Prying Plane, after the Jack Plane has 
been used. 

The Hammer. —This is shown in Fig. 71. Tlie heail is of iron, and 
is useiigenerally for ilrivhig in nails. In a g(Mid hammer the head is 



Kilt. 70, 



Fig. 71. 

well-balanceil on the handle, which should be about a hwt long, gnd so 
shaped that it is easily grasped by the hand. • 

The Mallet.—This is a hammer with a large wooden head (Fig. 72), 
Its blow is not as sharp as that of a ham¬ 
mer with an iron head, and so it is used for 
striking things which would be injured by 
an ordinary hammer, e.g., the wooden handle 
of a chisel. 



Fig. 71. 
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Exercise 11. —ReetanguUtr Prism with Inlaid pieces. 

Make akeb^lioH of the class model, and then make working drawings 
(Fig. 73). 



Kig. 7.<i. 
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You are given a piece of wood SIJ" x 2J" x 1.” Make a iwtangnlar 
prism of dimensions 9" x 2" x J." 

Using the bevel and rule, mark out, the poRiti(pn of the grooves in the 
w(K)d. For the three grooves wliich are perpeiidicoliir to the edges of the 
prism proceed as in Exercise 7 ; iirst saw along the honn<lary lines of the 
groove (keeping the “ clearance” of the saw in the waste wood i to a depth 
of I," and then chisel out the waste wood hy hori/.oiital ehisclling. 

In the case of the four oblique cuts do not saw along the honinlary 
lines, hot about J-" inside them, and chisel out (as in ExercisecSl the waste 
wood between the saw cuts nearly down to the lines gauged on the edges. 
In order to remove the remaining waste wood (A and R, Fig. 74) 
proceed as follows ; — 



Fig. 74. 

Place the wood vertically in the vice, and, using the chisel and 
mallet, deepen the boundary lines C which are marked on the edges. 
Now place the wood horizontally in the vice, and, using the chisel (with 
I " blade) an<l mallet as in Fig. 7"), chisel out the remaimler of the waste 
wood A and H. Now finish the groove by chiselling out horizontally 
ilown to the lines gauged on the edges. 

From fun. wood (or any other dark wo9d) make a rectangulai prism 
about 8" in length, and a little more than in thickness and in breadth. 
It is very important that the face side of this prism should be exactly at 
right angles to the two edges; the face side and twQ edges will then fit the 
grooves. From the prism cut off pieces about 2" long, and, by gradually 
reducing their breadth by the smoothing plane, fit them Into the three 
grooves which are at right angles to the edges. The fitting shouM be 
very accurate, ancishould be made by taking off small shavings, trying 
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the lit, rediioiiiK flit bieiulth a little more, ami so on, until an exact fit 
is obtained. A few taps from the liainmer may be necessary in order to 
drive the pieces home into the aidoves. 'I'his process is called inlaying. 



Pig. 75. 

Make another similar prism of length about 10" and from it cut 
otf pieces and insert them in theoblirpie grooves. 

Saw off the projecting ends of the inlaid pieces, and smooth the 
edges of the prism with the smoothing plane. Finally smooth the sur¬ 
faces of the ifilaid pieces <lowit to the level of the face of the prism by 
using the smoothing plane ; the pieces should be planedMown one after 
another, the planing lieing parallel to their length. 
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LESSON 15. 

Tools used. —Firmer Cliisel, .Jack I'laiie, Trv-square, Marking Knife, 
.larking (Jauge, Tenon Saw, Smoolliing J’laiie, Trying I’lane, .Mallet. 

New Tool Manipulations.— FerJicu/ dmellimj al v'ujlii amilcn lo llw 
•raih, horizonUd eliiiselling with ikf grain. 

You have now hail .sullicienl ijractice with various tools to enahle 
•ou to make useful things. You will go on learning the further uses to 
vhich these tools can he put, ami also the uses of other tools ; hut as far 
IS possible you will learn new manipulations in making things which you 
lan put to use in your homes. 



Elevation Side View 



to 


Vig, 7«. 
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Exerciie 12.—Match Box Holder. 

Make Hketches of the class model and then make working drawings. 
(Fig. 76). 

You are given a piece of wood 4"x3"xl". .Make a rectangular 
prism of dimensions x X 

•Mark out the position of the chamfei's by means of the thumb gauge 
as in Exercise 10. .Mark out the position of the rectangular hole in the 
<!entro by moans of the marking gauge. Fix the W(OTd horizontally in the 
vice. Using the chisel and mallet, mark out the boundary of a rectangle 
whose sides are about inside the sides of the rectangle which was 
drawn by the marking gauge. The dotted lines in Fig. 77 show the 
linos thus cut by the chisel. In doing this hold the chisel vertically 
by the loft hand with its bevelled edge away from you ; the long sides of 
the rectangle should be cut with the I' or 1" chisel, and the short ones 
with the i* chisel. 



Fig. 7J. 


You will now chisel out the wood inside the inner rectangle. Fig. 
78 shows how the chisel and mallet should be held in doing this. The 
chisel is held in the left hand, and sloping, as shown in the tigure, with the 
bevelled edge on the side away from the body. You will 6nd it con- 
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renient first to cliisel wood from one end of the rectnuRle, and tlien to jjo to 
I,lie other end of the vice and chisel from the other end of the rectangle. 



Kllf. 7S. 

When yon have in this way chiselle<1 out wood to the depth of the 
boundary cuts forming the inner rectangle, deepen,these cuts still more 
and chisel out again. Continue this process of deepening the Iwinmlary 
cuts and chiselling until you reach to a depth of ,V'. Ry vtirtical chisel¬ 
ling remove wood from the sides of the hole until you reach the gafiged 
lines. Finally reinpve the extra of woo<l at the bottom, so that you 
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may have a hole exactly of the diinensiotis given in the drawing. In 
removing the last of wood from the bottom of the hole it will bo better 



Fig. 79. 

to diapenso with the mallet and n.se the chisel as a sci-aper. Fig. 7 <j 
shows the iiosition of the hands and the chisel in this final operation,"" 
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LKSSON 16. 

Tools used. —Kinnov Ciiisd, .look IMaiK', Trv-s<|iii>n‘, Mai'kini; Knifi>, 
■Markins Uanso, Tonnn Saw, Rovol, Scn'ovv Drivor, Smonlliins IMhim', Malli'l, 
llainiiuT, 'I'ryins I’lanc. 

In tlie fnllowins Kxercisn tlion' arc n<i now tnol niani|>nliiti(inK In 
learn, l)nt fnrtlicr prantice i.-i sivnn in tin* imp irlanl. inanipnialinna Icarnl 
in Kxereises 11 and 12, namely cliisellins and inlayins- 

Glass Paper.--’I'llis ennsists nf paper with a enatins nf |)owdered 
slass sl'ied to it. It is used for (inisliins surfaces which cannot easily 
he linished by the smoothins plane. It can he purchased in several 
desrees of linenoss, varying from whiidi is very line, to “ 2i " whieh 
is coarse. I’he most convenient si/,c‘ for ordinary wood is “ I.” 'I'he 
best method of using glass paper is to stretch it across the surface of a 
small block of wood; it should be moved u'ith the ijraiii. 



PtAN 

Fig. SO. 
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Exercise 13, —Name Board. 

Make sketches (if tlie class incdel and then make workiiiK drawings. 
(KiR. 80.) 

These drawings include a neetiou thniuRh AR, i.e., a drawing showing 
the appearance of th(‘ wnnd whicli 'vonld be exposed by a cnttbrougli AR. 

You are given a piece of wood aliont 85"x4j"x|". Make from 
it a rectaiigidar prism .S" x t" x i". Mark out with the marking gauge 
the positions of tlie groovi’s for tlie iidaid pieces. Ohisel out the grooves 
in the manner in whicli the groove for the match box was made in 
Kxorcise 12. 

Krom tail wood, or any other dark wood, cut two rectangular prisms 
of length (ij", of width a little more than j", and of depth a little 
more than Ry means of the bevel mark the lines AR, 00 (Fig. 81) 

at to .Vt!. 



Kig. 81. 


Saw along llie,so lines, making the ‘ clearance ’ of the saw lie in the 
waste wood. Now lit the pieces into the long grooves. You may do 
this by using the smoothing plane to reduce them to the exact size 
requin'd. For very accurate work, however, you should use glass 
paper instead of the smoothing plane in the final stages of fitting. 
Similarly prepare pieces for the shorter sides of the inlaid rectangle, 
and fit these into the corresponding grixives. 

Finally, plane ddwn the surfaces of the inlaid pieces to the level 
of the surface of the rectangular prism. 
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LKSSON 17. 


Tools used. — Bmdatvl, Nail 1‘uiicli, Kirmer (Miiscl, .laok I’Iniio, 
Trying I’laiiej^Vy-square, .Marking Knife, .Marking (lange, Tenon Saw, 
Bevel, Sorest Driver, Sinootliing Plane, Hammer. 

New fool Manipulations, -/lociii!/ triih Imulairl, nailiinj. 


Bradawl. —This tool is shown in Kig. 82. Il con¬ 
sists of a steel hlaiie A and a wooden handle 15. 

It is used for making holes in wood for the insertion 
of small nails ; these holes save labour in hammering the 
nails, and, by providing a way into the wood for the nails, 
they prevent the latter being bent when they are driven 
into the wood. It will be seen that thebrailawl has a small 
chisel eilge ; it should therefore be placed across the (ibres 
of the wood when it is driven in, so that it will cut these. 

Nail Punch.—It is often desirable to sink the heads 
of nails below the surface of wood. The vail punch is used 
for 01*8 purpose. It consists of a piece of steel (Fig. 83) 
about 3i" long, tapering to a rectangular or circular end. 



Ki|{. S2. 



Fig. 83. 


After the nail has been driven 
into the wood the nail punch is 
placed on the head of the nail and 
hammered until the head is driven 
below the surface. 

Nails. —The most common 
kinds for Maiiiial Training work 
are shown in Fig. 84. 


AlllllUtllU 

• la) 


(Tt 

r 



(e/ 

Fig. 84. 
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(a) and (l>j arc tlic most useful. Botli are made from wire aud 
so arc called loire naiU ; the section of (a) is circular, and of (/>) oral. 
Owing to tlicir sharp points they arc easily inserted in wood, without 
risk of splitting it. The nail (c), called the eat hiad, is also useful 
in light wool! work. 

Exercise li. -Uluul. 

•Make skelehcs of llu^ class model and then make working drawings 
(Kig. Soj. 
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Make 5 rectaiijErular prisms oF dimeiisioiis as follows;— 

One prism 12" X 8" x |-" (for the top of the stool). 

Two prisms, each 12" x 1" x f" (for the sides of the stool). 

Two prisms, each 4|" x 7s" x|" (for the legs of the stool), 
last two prisms, using the bevel and tenon saw, shape 
the legs a)f shown in Fig. 80; in cutting out the triangular piece see that 



• • 

the clearance of the saw is in the waste wood. 

You will now fit the pieces of the stool together. 

Place the two side pieces together and mark on them two lines A, 
A‘, at a distance of 2" and 2f" respectively from one end. (Fig. 87). 


s 

s 

iHimii 


1 


•a. 

1 



• 

• 

1 


Fig. 87. 

These give the position of one leg. Similarly mark oat the position 
for the other leg, by lines B, B', at distances of 2" and 2i' respectively 
from the other end^. 

11 
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On each piece of wood mark with pencil the positions at which holes 
should be bored by the bradawl for nails. The positions of these holes 
are shown, (H), in Fig. 87 ; they lie mid-way between the lines. 

To bore tlu! holes with the bradawl place the piece woo<l on the 
bench ho<ik (Fig, 88). Hold the bradawl vertical, with theVouttliig edge 



Pig. *8. 


at rtght angles to the grain of the w<x)d, and push the tool steadily 
forwarfl, twisting alternately slightly to the right and left. 
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Place one of the legs vertically in the vice and bore the corres¬ 
ponding holes in tliis leg with the bradawl (Fig. 89! ; the sum of 
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Now fix one side piece to tlie legs witli nails. To do this hold 
the nail (Fig, !K)) between the finger and thumb of the left hand and gn'isp 



Kig.M. 

tlie liaininer in the ri^ht hand at the end of the handle. Cause the nail to 
enter the wood by a tap from the hammer; then remove the fingers and, 
by a succesalon of steady blows, drive the nail home. 

Turn the partly completed stool so that it lies on*the bench with 
sidg,piece underneath ; nail on the other side piece. 
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Draw liiips with pencil on the face side of the top piece (Fift, Hll. 



Tliese lines give the positions for lines of nails fastening the top 
to the sides and legs respetitivoly. The figure shows tln^ positions at 
which holes, 11, for the nails should be bored on these linns. IJorn these 
holes in the top piece, and at the same time the corresponding holes in the 
side pieces and legs. Nail down the top piece. 

Using the nail punch drive the heads of all nails just below the 
surface. 
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LKSSON 18. 

Tool! vmA.—C ompass, Pile, Jack Plane, TryitiR Plane, Stnootlun)? 
Plane, Tenon Saw, Bevel, Screw Driver. •, . 

New Tool Manipulations. 0 / Compass, modeUinp, with Jack 
Plane, me of Pile. 

The Compass,—This tool is used for drawing circles on wood. A 
coiiiinon form is shown in Pig. !t2. This form is railed the Wing Ooinpass, 



In one of the legs there is a slot through which passes the “ wing ’’ 
(A); the leg can be fixed to any position to this wing by means of the 
screw (B).' • 

The Pilfl, —Tliis tool consists of a steel blade on the surface of which 
Tery^sniall ridges have been cut. At one end there is a. “tang” which 
fits into H wooden handle. The common files used in^ Manual Training 
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are the file, the half-roitnd Me, the triangular file, and the eireiilar 
file. These are shown in Fig. 93. 






kik. 9 : 1 . 


T’hese names have lx>en given to the files on aecoiint of the shapes of 
their erons-seetiona, which are also shown in the figure. A file is cleaned 
by dipping it in hut water, which hnisens the sawdust, and then by drying 
and brushing it. 

Exercise \b.—Round Rider. 

Make sketches of the class m<Hlei and then make working drawings, 
(Fig. 94). 

r 

( 


ELivAnoN giMVnw 

» 
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Make a square prism of length 12", anrl with ends 1" square. At 
one end draw the two diagonals (a) (Fig. 05). 



With the point of intersection of these diagonals us centre des( 0 'ibe 
with the compass a circle touching the four sides of the square. With' the 
bevel draw four tangents to this circle at the points where the diagonals 
cut it. To do this put the stixsk of the bevel against one side of the prism, 
and n^ove the blade until its edge coincides with a diagonal. Tighten 
the screw and move tife stock until the edge of the blade is a tangent 
to the circle; then draw the tangent You thus get the eight sides (Fig. 
Do) of * regular octagon (t.e., a figure with eight equal sides.) 

Make a thumb gauge the depth of whose notch is equal to the 
length AB (Fig. 95), and draw lines on the sides of the prism through 
each of the angular points of the octagon (Fig. 95). Draw an octagon on 
the other end of the prism by joining the ends of the jines. 
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You liave to make an (xitagoual prism by cliamfering the edges of the 
square prism down to the lines drawn on its sides. This is done t)y means 
of tile Jack I'laiie, and the process is called “ modelling with the Jack 
I’lane.” It wiAild be difficult to lix the prism in the vice for this process 
of modelling therefore you should adopt the following arrangement; — 

Make two rectangular prisms A ami B, about ll’x2'xr', and 
chamfer one edge of each (Kig. 110.) 



U 


Mg. |H», 
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Place one block CJ 'about 2i" X I" X I" I aiifl another block 1) (about 
I" X i" X 1") Ijetwceu the prisms, C to act as a stop and IJ to keep the 
prisms equally apart. Fix the prisms A and B in the vice, and place the 
square prism between the chamfered edges and against the stop C 
(Fig. 97). 





Kig. «7. 


■ Ifeduce the square prism to an i«tagonal prism by- using the Jack 
Plane (Fig. 1)7). Now remove the angles of the octagonal prism one by 
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OIIP by mpiiiiRDf the Smi>()tliiii« I’liiiiP (Fi«. !)8). Yon will spp from the 







figure that the prism is turnetl by the fingers of the left hand in order to 
bring the edges to the u>p in succession. 

The prism slmnld now be made exactly circular by holding it in 
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le left hand, as shown in Fig. !)!), and, while turning it, pushing the 
half-round file forward with a steady pressure. The file on the hark 
stroke should be allowed simply to glide over the surface of the wood. 



t'ig. »». 
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LESSON 19. 

Tools used.— T’/tc Firmin’ (loiuie. Jack Plano, Trying Plano, Tenon 
Saw, .Marking Gango, Marking Knifo, Compass, Try-sqnaro, Tlininb Gango, 
Bovol, Screw Driver. 

New Tool Manipulations.— Qm^ging, utop rhamfering. 

Pinner Gouge.—This tool is shown in Fig. Hh). 

I 

Klg. 100. 

It is simply a chisel with a concave blade. The convex surface of 
tlio blade is ground to form the cutting edge. For particulars regarding 
the sliarpening of the gouge, see the Appendix. 

The Holdfast.—This is an appliance for clamping wood to the bench 
when it is required to hold it steadily in one |)oaition. One form (called 

the “ G cramp ”i is sliown in Fig. 101, and its use in Fig, 101. 



Exercise \9.—IvksUind. 

Make sketches of the class iiKKiel and then make working <lrawing8 
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Make ii rectangular prism of dimensions !t" x "ij" x [", On the face 
side and edges wliieli meet it, mark lines with the timmli gauge for the 
chamfering of the upper edges of the stand. Itrawon llie face side the 
construction lines for the ink-wells and pen-rest (Kig. lOdj. ’I’lie longi- 
tuiliual lines should be drawn with the marking gauge and tlie lines at 





Kig. 108. 

right angles to these with the try-square and tnarking knife, I isitlg the 
bevel draw lines (a) i Fig. 103) at 4.')'' to the longitudinal lines, and, with the 
point of intersection of these lines as centre, describe two semi-circles to 
form the ends of the boundary of the pen-rest. G(f over all these lines 
with pencil. 

Make the grrsives for the ink pots in the same manner as the greove 
for the match box was made in Exercise 12. 
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Fasten the prism to the bench by means of the lioldfast (Fig. 101 i. 
You should place two small pieces of wood between the holdfast and the 
prism to prevent the latter being injured. Now form the pen-rest by 
scooping out wood with the gouge in the manner shown in Fig. 104. 
Use the thumb of the left hand to exert pressure with and guide the 





If'ig. 1«4, 

gouge. Gouge first from one end of the prism and then from the other ; 
at first you may take off fairly large shavings, but the last stages of the 
gouging must be done by taking oS very small shavings at a time. 
Finally remove by glass paper any unevenness left after gouging. 
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It is now neoessaiT to chamfer tlie edges of 
the bttse of the inkstand. It will l)e .seen from 
the side-view (Fig. 102) atnl from the view of 
a portion of ope of the corticrs of the base 
showti iti Fig. 105 that the chamfer on tlie 
edges of tlie base does not extend the whole 
lengtii of the edges, but stops at some dis¬ 
tance from the end; hence it is called a "stop 
(diamfer.” .Mark the position of the chamfer 
by meatis of the thumb gauge. Now mark 
the positions of the ends of the chamfer by mark¬ 
ing from eacli cortier points at a distance (a) 1" 
along tlie edge, and points at a ilistance ih' 11" 
along eacli of the chamfer boundary lines. Out 
the chamfer by means of the ciiisid (Fig. K.Mi). 



rig. 106. 
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LESSON 20. 

Tools used.—Jack Plane, Trying I’lnne, Tenon .Saw, 
Marking Gauge, Marking Knife, Try-i<f|uare, Firmer 
Chisel. 

New Tool Hanipnlation.—/Jalein;;. 

Exercise 17 . — l/tpped Halving Joint. 

Make sketches of the class model and then make 
working drawings (Fig. 107). These drawings should 
include a section of the joint through the line AB 
(Fig. 1071. 

Make a rectangular prism of dimensions 11" x 
li"x^". Draw the lines a,h,c. (Fig. lOSi ; all these 
slio(d<l he ilmwn with the try-sipiare ami m.arking knife, 
and aftorwarils pencilled over. 

Gauge on the two aides of jhe prism the lines tl, c, 
(Fig. 108). 

By sawing ami horizontal chiselling, as in K.'cereise 
7, cut imt grooves by removing wood, (1) between the 
lines I) and the gauged lines <1, ami’(2) between the lines 
e, ami the gauged lines e. 

Saw the wood in halves along the line a, and fit the 
two halves together as shown in the conventional isometric 
sketch in Fig. 107. The pieces when thus fitted together 
form what is called a lappeii hairing joint. 

In making the gnxjves yon must see that the 
pieces will fit tightly and yet easily enough to be taken 
npa(t. The work is good when the fit is equally exact 
when one piece is taketi out, turned round, and refitted. 
The grooves are made on opposite sides of the prism so 
that when the two halves are fitted together their face 
sides will lie on the name side of the joint. 
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LESSON 21. 

Tools aaei. —Gimlet, Counter l^ink Bit, Jack Plane, Trying Plane, 
Tenon Saw, Marking Knife, Try-sqiiare, Bevel, Screw ilriver. Compass. 
Firmer Chisel. 

New Tool Manipulations. -Sereietxgi, boring with gimlet. 

Screws (Fig. 109) are used for holding pieces of wood together. 
They are more effective for this purpose than nails. They are specially 
useful for joining pieces wliioh may afterwards have to be taken apart. 





Fix. t09. 


Part of the stein of the screw is cut in the form of a spiral; holes 
bored in the wood for the reception of the screw should be as deep as 
this spiral portion. , Two forms of screws are shown in the figure. 
From (a) has a round head, which remains above the surface of the w<x)d. 
Form (6) has a flat head ; the hole into which it is screwed should be 
widbned at the outside end for the reception of the head, so that the top of 
the latter will be level with the surface- 
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The Gimlet.—This tool llOl is used for iHiring lioles in wood. 
The point, (a), is shaped like a screw and tlie " shank ”, (h), has cut in it a 
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spiral gi'oove, ic), which allows shavings to pass away from the <-ntting point. 
Two forms of gimlet are shown in the figure. Form A is the one in 
ordinary use for boring holes for the reception of screws. From H, called 
the “ auger gimlet,” is used for making fairly large holes. It has two 
small cutters, (dI, above the screw; these cut the fibres of the wisid as 
the tool is pushed forward. 

The Counter Sink Bit is a useful tool for enlarging the end of a hole 
made by the gimlet tor the i-eception of a .screw, so that the head of the 
screw may be sunk to such a depth that its top wiM be on a level with the 
surface of the wixid. The shape of this tool is shown in Fig. 111. 



mg. m. 
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Make three reotaiigular priums of the followiiiK <liineimi(iiw 

(а) ttrxirxr 

(б) 5''xli»x|« 

(c) 4‘rx3"x|'' 

In (a) mark out tlie lines sliowii in Fig. 113 ; tliese are 

(1) Lines at 45’, ilrawn from the centre of each end. 

(2) Lines for a groove of width and of <leptli fa", to l)eeuton 

the face side. 

(3) Lines for a groove of 1.^" width and of depth fa", to he cot 
on tlie opposite side. 

(4) .\ circle of }■" diameter ; its centre to he at a ilislanee of J" 

from one eini. 
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In (fc) mark ont the lines shown in Fig. 114; these are ; 

(1) Lines at 45’, drawn from the ccTitre of each end. 

(2) Lines for a groove of 1.J" width and depth j’l,". 

(3) Two circles of }" iliaineter; their centres to Is- each at a 

distance of from the corresponiling end. 



ng. 114. 
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[ii tci mark tait tlie lines shown in Fig. Hi); these are: — 

(1) liines for marking 
where the corners 
o( tlie platform of 
tlie bracket are to 
he cut oil'. 

C2) Nines for the 
KIr. 118. groove. 

Saw olT the corners of prism (o) along the lines (1). Place the prism 
horizontally on the bench hook. Ilore the holes (4) with the anger gimlet. 
In doing this he careful to keep the gimlet vertical (Fig. 116). 
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Saw and chisel out the grooves (2) ami (3), This piece, (a), forms the 
vertical piece of the bracket. 

In prism (l>) bore the holes (.3) with the anger gimlet, saw oil the 
eornera along the lines (1), and saw ami chisel ont tlie gnsive 12). Tliia 
piece, {!)), forms l.he cross piece of the bracket. 

In prism (c) cut the groove (2) by sawing throngh the edge to a 
depth of /ff", ancl by vertical chiselling. Saw off the cornei-s along the 
lines (1). 

This piece forms the platform of the bracket. 

Now fit the pieces (a) ami {h} together, as shown in the elevation 
diawing(Pig. 112). From the back of the crosspiece bore with the 
bradawl a hole at III for a screw. Widen the month of this hole slightly 
with the counter sink bit (Fig. U7) to l•(>ceive I, lie head of the sermv, and 



FI*. !I7. 


screw the two pieces together. 

Fit the plafform (ct to the vertical piece (o), and screw it in by two 
screws (H,, Fig. 112), inserted from the back of piece (a). 

U 
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LESSON 22. 

Tools nxed. Jacik Plano, Prying Plane, Marking Knlfo, 'Pry-8({iiarp, 
Tenon Saw, Marking Gauge, Smoothing Plane, Firmer Chisel. 

Exercise 19 —Hoimng Joint. 

Make sketehes of the class model and then make working (Irawinirs 
(Fig. IIS). 

Make a rectangular prism 8|" x 2" x y. Cat from it two prisms 
«i> 4rx2"xf",and 
{!>) .Hrx2"xr. 

In (a) cut a groove f X 2" x |'', at a distance of 1" from one end. 
Fix the piece (h) into the groove, as shown in the elevation of the drawing. 
'Phis joint is called a hoimmj joint. 
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LESSON 23. 

Tools used.— Jack Plane, Try Plane, Try-s((iiare, Markin" Knife, 
Marking Gauj"e, Tenon Saw, Snawtliiiig Plane, Finner (j'liisel. Bradawl, 
Gimlet, Nail Puucli, Hammer. 

Bxeroise 20.-- Ldler Haek. 

Make wketchee of the clase model and then make working drawings 

(Fig. 110). 



EVevation Sica View 



Plan 


PIk. IIS. 
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Make three prisms:— 

(a) X 3i" X 

ib) 3"x3rx/ft". 

(«) l''x3rx/|j. 

On the piece (a) draw cimstruulicm linos for tin- end Kr(M>ves((!) 
(Ki^. nil), and for the groove for the housing joint with (h). Mark tlie 
position of the centre of tlie small hole id), whhdi is mad(! near (he 
top of the piece; this hole is for suspending the letter ruck froni a nail. 

Cut out the end grooves (e) by making oblicpie cuts with the tenon 
saw through the edge, and chiselling out the wood between theni. Bore 
the hole (d) with the auger gimlet, and make the gr(K)v<i for the housing 
joint. 

On the piece(c) draw construction lines for the end grooves if), and 
for the groove for the housing joint with {b). Maw anil chisel out the end 
grooves (/), and make the groove, for the housing joint. 

Fit the pieces (a),* (b), and (c) together and nail (<t) and (c) to ib); the 
positiohs for the nails H hre shown in Fig. 119. 
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APPENDIX 

CARE OF TOOI^S. 


Bust. —A tool soon l) 0 (!omes destroyed if rust is allowed to form on 
it With proper care rust will not I'orin on tools, but, if through want 
of attention, I'ust has formed, it should be removed by 
oil niiil emery ])iiper as soon as <lctected. In order to 
prevent tools rusting, all iron parts should be smeared 
with vas(dine when the tool is not in use. This should 
invariably be done before the school closes for a vaca¬ 
tion; special vigilance will be neeiled in the Rains. 

Sharpening. - A blunt tool wastes time and labour, 
and makes it impossible to do accurate work. The 
following rules are sullicient for gni<lance in sharpening 
all tools in common use: - 

(u) Chisels. —When a chisel is received from the 
maker, the shajie of the blade is as shown in Fig. 120. 

Sometimes the tool is foumhto be sharp enough to 
do good work at once, but as a rtde it has to be shaiipened 
on the oil-stone. 'J’ho oil-done (Fig. 121) is a rectangular 
Fig. 120. slab of very line sandstone. 




Fig. 12t. 




MANUAL TRAINING. 


• *103 


It is encased in a wiwden tiox wliicli keeps it 
clean and prevents breakage. The l)est form of oil¬ 
stone is the Washita. 

'I’o sharpen the cliisel on the oil-stone proceed 
as follows:—Pout some linseed oil on the surface of 
the stone; this will prevent grit gathering in the 
pores of tlie stone. 'I'o sharpen the tool yon have to 
remove a small portion of the edge and so fortn a 
new^face, called the “ sharpening fai-e,” at an angle 
of about 35° to the straight face. (Fig. 122.1 

In order to do this hold the tool as showti in 
Fig. 123 and move it steadily backwards and for¬ 
wards, using the whole surface of the st<me, and 
taking care that the edge of the tool does not dig into 



KIk. I!2. 


the stone. 

In order to get a sharp edge it is important to keep the tool at the 



Fig. IM. 
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sanifi iiii(?lo and have tlie wliole of flip new face in complete contact witli 
the Htone. In tliis prwew a iMirtion of tlie edge will probably Irecoine 
tiirneil up, forming what is called a “wire edge.” 'I’o remove this the 
tool shiinid be turned round, placed Hat on the stone, and. rubbed back¬ 
wards and forwards two or tbree times (Fig. 1:J4.) 



Kig. 1-2). 


The tool is sharp*when the edge cannot bo seen when hold up to 
the light. The stone shoidd be cleaned with a rag before being put 
away. If, owing to use, its surface becomes uneven it should be rubbed 
with No. 3 emery paper. 

By repeated sharpening the “sharpening fiice” becomes large, and 
so it l)eeoines difficult to sharpen it uniformly. The 'tool must then 
be ground on the grindstone until it is again of the shape shown in Fig. 
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120, after wliicb a new small sharpening face may he formed on the nil- 
stone. The grindstone consists of a eircniar slab of sand-stone which 
rotates on an axle. Fig. 125 shows a grindstone encaseil in a frame, 
whudi prevents'the water which is ponred on the stone from splashing. 



Kig. 124. 


In the form of stone shown in the figure the water is mn on to me 
stone from a small can. The object of the water is to keep the tool 
cool and to wash away any grit during the process of grinding. 

IS 
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To till! tool to the reqnii'cd uiigle it hIiouIiI he placed on the 
Htone ae aliown in Fig. 12<>- 



Kill. t2«. 


It may Iw held in the right hand and pressi-d on the stone with 
the left hand as the stone rotates. (If there is not a treaille on the stone 
a companion should assist by turning the handle.) In order that the 
stone may be worn away uniformly the tisil should be moved from 
side ,to siile during the process of grinding. Without some mechanical 
contrivance it is difficult to keep the tool on the stone at the right angle. 
Fig. 125 shows one useful form of grinding support. By adjusting the 
frame in which the tool is fastened nearer or further away from the 
stone, the edge of the tool may be placed on the stone at the correct angle. 

After grilling, care should be taken to run the water off from the 
trough, as otherwise it will soften the stone. It is important to rememlter 
also that a stone should not be left in the sun, which makes it hard. 
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(l>) Plane Irons. — Foll<)\viii>{ tlw ilirectioim given in Losson IV tiike 
out tlje iroiiH. Place tliein Mat on the bench ami loosen the screw with the 
screw- 1 1 river (Fig. 127). Take out the cutting iron. 



KIg. Ur. 


The cutting irons of the trying and simmthing planes are sharpened ■ 
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like the chinel. Fig. 128 hIiovvs how tlie iron is held wlien moved on the 
oilstone. 


Kig. I2«. 

In the case of tlie entling iron of the Jack l’lan6 (see Fig. 68) a little 
moi'e must lie taken oil theeorners thanolT the centre of the eilge. This is 
done by moving the iron backwards and forwards on the oilstone, the 
direction of the stroke being as shown in Fig. 120. 



•'ig. tSD. 

In the case of all three irons the ** wire edge” is removed and the 
irons are ground on the grindstone in the same manner as in the case of 
the chisel. 
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(e) Bradawl. —The twn bevelled faces of this ti«>l shotdd be sliai peiied 
on the oilstone at the original angle. 

Ul) Screw-driver. —The two bevelled faees of this tool shmild be 
sharpened on the grindstone at the original angle. Unlike the liradawl 

the screw-ilriver. is not _ 

ground to a sharp edge ; 
the width of the edge 
siioidil be a little less 

than that of tlie groove *»« * 

of tTe screws for which __ « 'a 

, .... £ A • rvik* ’via , 

the screw-ariver js ui- f f ' ^ 

tendeil. ^ ^ ^ .Itifijfi 

l(«) Gouge. —Tlie , <1 

gouges which you use ^ '* » f; y fs, 

have the bevelled edge f i 'y| i jPH I 

on the inside. It is r'-'^ 

not possililc therefore to ^ tjiJ 

sharpen them on thellat, Bvs ’ ® ' ' >*.'r;. « 5j 

oilstone. A special oil- \ , i 

stone called a slip is 

used ; the slip is an nil- 

, , , ./pS : , ■ 

stone i-ouuded to tlie 

shape of the tool. The I • 

tool is held stationary as 

shown in Fig. 130, and 

the slip rubbed along it ' ' ■ ' 

until a tine edge is form- ^ 

ed. The slip should, Kig. iso. 

like the Hat oilstone, be oileil liefore being used. 

The mire etlje is removed by rubbing the t(*)l from side tf) side 
on the oilstone. 



MANUAL TRAINING. 

I'HJItNISHING AND EQUIPPING A MANUAL TRAINING 
WORKSHOP. 

Plan or Manual Training Workshop. 
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RE-CESSE.^ 


Puniiture, 


(a) Work Bench; 





For Drawings 

.1 


Cup-board For T ools 

• I 


H- 


Cup-board For Tools 


For Qrawmqs 


—-M 




Plan 


Lid 0 Dt 
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Fig. I3i. 
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Ill 


llOtlMK— 

I 

11 

HI 

IV 


Rkkkrencrh to Pmn ok Wohkhhop. 

Workshop. 

Lavatory. 

Store mom. 

Teacher's Room. 


Kiirnitubk— 
W. n. 

1’. H. 


C. 

T. U. 

r.*c. 


T. 

A. 


j Workshop Bi’nch (soo Fig. 182.) 

I Pigcoii-holo cuplioard, for fliusht'd oxoreiKUH and drawingH 
(see Fig. 188). 

I Chair. 

! Teacher’s Work lk*nch. 

; Tool Cupboard (see Kig. 184). 

' Teacher’s Desk. 

Almirahs. 


Kjttinhs— 

W. 

D. 

B. H. 

B. 


W. S. 
W 


P|. • 

G. 

R. 


Windows. 

Dtwrs. 

Black Board. 

Two parallel rows of 4 ’ w<x)den beading, lo run along the walls ; one 
at a height of 4'. and the other at a height of 7'. These are useful 
for nailing to the wall models, piefnres, drawings, efe. 

Stone shelves with glass doors. 

Woodop shelves. 

Wooden |>eg^ for coats. 

Water piffes for washing. 

Position of grindst>one. 

Five rows of iron brackets for storing wo<Ki horiaontally. 


'riie l>encli Hhown in the (i^iire lias been for twubnys work¬ 

ing at tlie same time and for four classeH working at difTeront tiniCK. Di, Dj, 
1)3, 1)4 are four recesses in front of wliitdi arc li^ls, whicli may be taken oil 
on opening the flap. Uy means of the flap it will l>e possible Ut have one 
recess open and the others closed simultaneoiisly. Thus hoys in (flass 
1 use recesses Dj (one on each side of tlie bencli); (joys in Class fl use 1)2, 
and so oil. 

Tlie special advantage of this recess arrangement is that the boys in 
a particular class, while having access to their own firawings and models, 
are unable to interfere with those of boys of other classes. , . 

The cupboards for tools are to be fitted to take the tools shown, but 
the tools are otherwise provided for. 
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(b) Figreon-hole cnpboard: 



This Clipboard is used for sloriii^ the drawing boards and the 
Knished work of the different classes. Its size is 8 ' x 5 ' 6 " x I'C". 

The part in which the drawing boards are stored should have doors 
(o, a) opening independently of the part in which completed work is stored. 
The sketch shows the general arrangement of pigeon holes for drawing 
boards and completed work respectively. 























(e; Tool cupbourd 
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Sine: 7'x5'x:J'()", witli one elielf 2 feet from floor. 

The doors, sides, and back of this cupboard sliould be fitted to 
take the tools which arc commoii to the class. The space under the shelf 
may be used for storing Kbie-pot, b(..\es of nails, etc. T'he ligure shows 
the sides, (lorn's, and back lilted with tools. Tig. 135 is a photograph of 
this cupboard lille<l with more tools than are shown in Fig. 134. 



tfii;. tii5. 




MANUAL TRAINING. II.-. 

EQUIPMENT liEQUllfKIi FOR A Cl.ASS OF PUPILS. 

(a)—N on-Uonsumaiii.k. 

(II—Uiip Item per pupil. I'd be stored in tlie Work IJeiK'lies. 


-ferial 

No. 

• 

Ooscriptioii. 

Particulars. 

NumlK^r 

required. 

Itato. 

Ih'iiiarks. 





Its. a. 1 

1 

Jack Plane 

l6x2j'';2J"iron 

so ... 

2 4 0 oncli. 

« 




i 

i 

Siiiootliing Plane 

H"; 2|'' iron 

m ... 

L 14 0 „ ! 

1 

» 

Try-square (w o o il o n 



1 

I 


stock) ... 

V/ ... 

HO ... 

1 0 0 „ 1 

4 

Marking knife (handled^ 

iV 

mi ... 

0 7 0.. 1 

5 

Foot rule (steel) 

12' 

:to ... 

1 

1 10 0 „ 

B 

• 

Marking gauge 

• 

HO ... 

0 0 0 „ 


7 

Teium*8aw 

llUicd back lU' 

so ... 

1 12 0 


8 

Hammer ... 

No. 2 

HO ... 

0 10 0 .. 


il 

Mallet 


HU ... 

0 8 0 „ 


10 

Horew-driver 

t" 

80 ... 

0 8 0 „ 

11 

Pinner chisel 

i" ... 

80 ... 

2 4 0 dozen. 





• 

a 

w « 

8" ... 

SO .. 

8 0 0., i 

IS 

W 14 

1" ... 

80 ... 

4 « 0 „ j 

i 

14 

Bench hook ... 

... 

80 ... 

» 

Prom liaxa;ir. 

IS 

Nail Punch 

is' 

80 ... 

0 4 0 each. 
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Non-Consumable—( contiimed). 

(2)—Common to the class. Tools to be stored in the Tfsil Cupboard 


1 

Serial 

So. 

lloH<;ription. 

l^artiviilarH. 

NumlH3r I 
retiuireti. 

! 

ItaUf. 

lUnnarks. 





lia. a. 

p. 


It 

OrimUtoiie 

10" X 8" ... 

\ ... 

3 12 

0 each. 



(or ill tnMiffh) 



18 14 

(t .. 


17 

Tr.vlnc plane 

20"x8"x.H}" 
deep, and 21" 

6 ... 

4 4 

0 




iron. 





18 

Kip HHW ... 

28" 

1 

2 8 

0 .. 

For TiMchei*. 

18 

C/roHH-oiit' Haw 

22" 

1 ... 

2 6 

0 H 

.. 

20 

Panel Haw 

18" 

2 ... 

1 12 

ft M 


21 

Tr.VHqiinro (wo«mI(*h 
HU>(‘ k) ... 

12- 

2 ... 

1 4 

0 


22 

OiiUiiii; KOiiK*' 


1 ... 

(1 0 

• 

ft .. 

■ .. 

28 

Ax© 

S'” ... 

1 ... 

2 ft 

• 

ft s. 

»» •• 

24 

HniaroHl. (U. Cramp) ... 

«" 

8 pairs 

1 12 

ft pair. 


20 

Saw tile (triniiKiilar) .. 

w 

ft ... 

1 10 

0 cloxon. 

For Teacher. 

28 

Bevel iM|uare 

H" 

10 ... 

1 8 

0 each. 


27 

Compaaai'H (wiiiK) 

«" 

it 

1 4 

0 „ 


28 

Prtlra of pUers (Hal 
none) 

6” 

2 ... 

0 14 

ft 4, 


28 

Augur gliulot 

4 

12 ... 

.S 0 

0 dozen. 


80 

Htarrett'a nail suta ... 

No. B 

2 ... 

0 7 

0 each. 


81 

Straight odgo (hUmjI)... 

24"x1S" ... 

1 ... 

8 0 

0 

For Teacher. 

82 

Horapera ... 

2" 

2 ... 

1 12 

0 „ 

It •» 

88 

File cleaner « 

No. 1 

2 ... 

0 10 

ft » 


84 

Stock hooka 

... 

2 ... 


... 

From Daftari. 

86 

Counter aiiik bit 


ft ... 

0 8 

0 each. 


88 

Bradawla ... , 

Various 

18 ... 

1 2 

ft dozen. 


87 

Spare bladea for brad¬ 
awls 

Various 

18 ... 

0 7 

0 .. 


88 

Oilstone In case 

7"xir 

8 ... 

1 12 

0 each. 


88 

OllAone slip 


8 ... 

0 14 

0 *« 
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(fc)—C0NSUMAB1,K, 

(To 1)0 roiiewed eacli your.) 
1 — Getieml. 


Nerial 

No. 

• ■ 

i)o8<*riptioii. 

Particiilnrs. 

. Nuitilior 

1 ro<iuire<l. 

1 

Kate. 

lt<'inarliB. 




i 

Its. a. 

P- 



1’ 

^ French wire nalta 

j" ... 

1 i 11)8. ... 

(» 6 

n 

per lb. 


2 

p »f p 

911 

4 ••• 

2 Iba. ... 

U G 

0 

|)er lb. 


a 

UlasH paper 

No, 1 ... 

8 qrs. ... 

0 9 

(I 

per qr. 


4 

Fmery cloth 

.No. 1 ... 

Ttqrs. ... 

1 2 

0 

perqr. 


5 

Latteis for aflIxiiiK to 
Models ... 


UKHi ... 




From Hamr. 

8 

• 

Dusters ... 

• 

8 doa,... 





7 

Linseed oil (boiled)^... 


4 pinto. 




.. 

8 

Vaseline ... 


2 ll». ... 




M 

9 

Towels 


. .. 

•• 



4. 

10 

Soap 

• 

4 Iba. ... 




*» tt 

11 

Paste (for pasting 
paper) ... 


t bottlea 

• 



44 44 

It 

Attendance Reglater... 


I 

• 



From naftari. 

10 

Diary 


1 



, 

4 * 44 

14 

Mark Regiater 


1 




‘ 4 # 44 
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(J( )Nsii M A U I,K —{eoiitinufid ). 
(To bp roiipwed pach ypsir.) 
2 — Wood. 


Horial 

No. 

Doacri|»tioti. 

Particulars. 

Quantity 

ro()u!ro(l. 

i' , 

1 Remarks. 

1 

Nim (3h!iinboM or llakuin 

In planks, 

.. 1" thick 

12 «u. ft. 

From Razaar. 

2 

Tun 

Ml 

••a *. 

1 „ 

i 

» 

Maii^o 

... 1". 

1 M 

i 

4 

.ShiHliain 


1 M 


r> 


... 2" . 

1 » 

« 

♦ » 44 

0 

Hnidii 

... 1". 

- t* 

.. • 

7 

Toak 

.. : 1". 

1 „ 

• 4 44 


NOTK* -Th9 tools montloned tn tho above lists may be ppooured from 
Messpe. T. B Thomson & Co., 9, Esplanade Bast, Calcutta. 























